Recent studies have shown that the elderly exhibit a subclinical state of inflammation associated with increased adipose tissue and several comorbidities. To compare the effects of mat Pilates based exercises and resistance exercise on the serum levels of reactive C protein of high sensitivity (hs-CRP), in the abdominal circumference (AC) and the body mass index (BMI) in the elderly. It is a randomised clinical trial with a sample of 78 elderly individuals (median age 69 years). The active independent variable investigated was nature of treatment intervention (Pilates mat based exercises vs resistance exercise), and the dependent variables were hs-CRP level, AC and BMI. The statistical analysis used Wilcoxon signed rank and Mann-Whitney tests. The correlation between the continuous variables was assessed using Spearman's coefficient of correlation. The data were analysed using SPSS software version 17.0, and probability values lower than 5% (p< 0.05) were considered statistically significant. Mat Pilates based exercises exhibited reductions in serum hs-CPR level (Wilcoxon signed rank test; z = -2.466, p = 0.01), BMI (Wilcoxon signed rank test; z = -3.295, p = 0.001) and AC (Wilcoxon signed rank test; z = -3.398, p = 0.01). Mat Pilates based exercises promoted a significant reduction of the serum hs-CRP levels and anthropometric measurements in elderly individuals.
INTRODUCTION
Recent studies have shown that elderly individuals exhibit a pro-inflammatory condition characterised by a slightly elevated inflammation level that is much lower than that observed in acute inflammation. It is believed that lifestyle factors and chronic pathological conditions, such as increased adipose tissue, Type 2 diabetes, coronary artery disease, osteomuscular disease, arterial hypertension, altered lipid profile, and insulin resistance might be associated with this inflammatory state (Lakka et al., 2005) .
Systemic low grade inflammation has been linked with obesity and the decline in skeletal muscle related to age (Licastro et al., 2005; Mavros et al., 2014; Sasaki et al., 2007) . Nicklas and Brinkley (2009) reported, on a review article, that cross-sectional studies have shown an inverse relationship between muscle mass, muscle strength and other measures of physical function, with inflammation in the elderly. These studies have shown that elevated levels of Creactive protein of high sensitivity (hs-CRP) and interleukin 6 (IL-6) are associated with poorer motor function in the elderly (Nicklas & Brinkley, 2009) .
With the aging process, the number of cells comprising the body decreases, the activity of each of the cells is deteriorates, resulting in the fragility syndrome, which occurs with the aging process and is associated with decline in neuromuscular, and cardiovascular systems. Thus, physical adaptability is gradually lost, resulting in the decrease in the ability to perform daily activities, which puts individuals at risk of disability, loss of independence and hospitalization (Cadore, Pinto, Bottaro, & Izquierdo, 2014; Hyun, Hwangbo and Chae-Woo Lee, 2014) . So as to prevent neuromuscular and cardiovascular decline associated with aging and also to prevent and treat fragility syndrome, strength and resistance training seems to be an effective strategy to improve muscle hypertrophy, strength and potency, as well as resistance performance. In contrast, the resistance formation induces central and peripheral adjustments that improve cardiovascular function, and the ability of skeletal muscle to generate energy through oxidative metabolism. Thus, it is believed that a combination of strength and endurance training in the elderly is the most effective way to improve cardiac and neuromuscular function and therefore to preserve the functional capacity (Cadore et al., 2014) .
Resistance exercises that are performed against some form of gradable resistance to muscle contraction, and in most cases resistance are weights, is associated with the reduction of risk of diseases related to low-grade inflammation, such as cardiovascular disease and type 2 diabetes. The reduction in hs-CRP with training could be associated, among others, to reduced fat mass or specifically with waist circumference that usually occurs with training. (Calle & Fernandes, 2010) .
The literature reviews performed by Licastro et al. (2005) and Sasaki et al. (2007) reported data suggesting that high levels of inflammatory factors serve as markers of obesity and abdominal obesity associated with aging. Those authors reported that adipose tissue exhibits intense endocrine and metabolic activity and that proinflammatory cytokines and hs-CRP are some of the substances secreted by adipocytes.
Chronic subclinical inflammation has been associated with increased levels of several cytokines and hs-CPR, which has been reported in several clinical studies as the main marker of inflammation (Cesari et al., 2004; Lakka et al., 2005; Lin et al., 2010; Sasaki et al., 2011) . Lin et al. (2010) studied the correlation between hs-CRP level and body mass index (BMI) and abdominal circumference (AC) in a Taiwanese population. The sample included individuals aged 40 to 88 years old, and the results showed that high hs-CRP levels correlated with the percentage of fat in both males and females. Stewart et al. (2007) performed a comparative study of the influence of a 12-week aerobic exercise program associated with resistance training on hs-CRP and inflammatory cytokine levels in elderly and young individuals to establish whether training induces hs-CRP and cytokine changes in several age ranges. The serum hs-CRP level decreased with training in the inactive groups but did not differ in the active groups after training. Nicklas and Brinkley (2009) performed an intervention (combining resistance exercise to aerobic exercise) study in which the levels of inflammation marker production in individuals aged 70 to 80 years old were assessed. The intervention consisted of strength, balance, aerobic, and flexibility training. After 12 months of intervention, the BMI did not change; however, hs-CRP levels exhibited a significant decreasing tendency. Kim, Kim, and Kim (2014) analyzed the impact of the Pilates method in the metabolism of lipids, as well as the mRNA changes of inflammatory cytokines, body mass index and body fat. This study used the Pilates method for 8 weeks in young women, aged 20 years. Analysis of Body Mass Index showed a decrease in both control and exercise groups, but without significant difference. IL-6 mRNA in blood analysis showed no effect of interaction vs time. Kopitzke (2007) and Hyun, Hwangbo, and Chae-Woo Lee (2014) reported that the method may be suitable for elderly, since this population may have sedentary life and their sensory system will operate with less effectiveness; the body center -consisting of abdominal muscles, paraspinal and pelvic floor -becomes weak with the gradual weakening of the stabilizing muscles of the hip and shoulder. Thus recovering the lost flexibility, and the ability to move properly with good support and postural alignment, thereby preventing the high rate of occurrences of falls and fractures.
Joseph Pilates, the creator of the Pilates method, observed that early mobilisation during rehabilitation resulted in shorter convalescence. The modern approach of the Pilates method posits that the body is an integrated unit and aims at establishing control of the trunk muscles, which are defined as a 'powerhouse' (Segal, Hein, & Basford, 2004) . Thus, it is believed that when the trunk is stabilised, limb motions can be performed with greater efficiency and that a strengthened and stable powerhouse can lead to improved health (Kaesler, Mellifont, Kelly, & Taaffe, 2007; Sekendiz, Altun, Korkusuz, & Akın, 2007) . Conversely, an unstable trunk might increase stress at the intervertebral joints, thus favouring the degeneration of those segments and the consequent appearance of diseases (Kopitzke, 2009; Muscolino & Cipriani, 2004) . The principles of Pilates emphasise the improvement of breathing, concentration, control, axial elongation, and flexibility, which are associated with increased strength (Miranda & Morais, 2006; Panelli & De Marco, 2006) . Studies, which have been currently conducted, refer to the therapy by exercise in abdominal obesity and inflammation markers in adults and elderly. In these studies the protocols which are used employ resistance exercise associated with aerobic exercise. However, it is difficult to identify how effective of the used method, since it cannot be dissociated from the confounding effects of resistance exercises combined to aerobic exercises.
The therapy by exercise to the elderly has been proposed as prevention and treatment of disabling events, chronic diseases and risk factors. However, individual differences related to functional capacity may limit the performance of the elderly in the practice of physical activity. Thus, in order to guide the exercise prescription to the elderly, it seems important to identify the most effective combination of the variables in the protocols (ie, intensity, duration, weekly frequency and exercise series) to promote neuromuscular and cardiovascular adaptations in the elderly.
No study relating the effects of Pilates mat based exercises on serum hs-CRP levels and fat measurements in the elderly could be located in the literature. The available studies on resistance exercise and inflammation do not clearly state which techniques might be appropriate for the elderly because rehabilitation professionals must assess the factors that might make comorbidities worse before they can prescribe exercise. Therefore, the present study aimed to analyze whether Ground Pilates reduces serum levels of C-reactive protein, abdominal circumference and body mass index in the elderly more effectively than resistance exercises. In order to deny the null hypothesis, which claims that Ground Pilates does not reduce more effectively than resistance exercises, the serum levels of Creactive protein, the abdominal circumference and the body mass index in the elderly.
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METHOD Study design and participants:
This study was a randomised clinical trial in which the sample was chosen by convenience. Seventy eight individuals aged 60 to 85 years old were selected. Their median age was 69 years old, 89.7% were female (median BMI=25.22 and AC=98.0), and 10.3% were male (median BMI=23.8 and AC=96.0).
The sample was paired by sex and age range, a drawing between peers was carried out and divided by random assignment into two experimental groups: Group Pilates mat based exercises [GP], n=39 and Group Resistance Exercise [GR] , n= 39. Figure 1 depicts the screening process and the follow-up of the randomisation process. Two patients in GP dropped out because of disease, one exhibited depression, two had to assist ill relatives, four discontinued the training, four trained with irregular frequency, and the data of another three were lost. In GR, three patients dropped out due to diseases or surgery, six discontinued the training, six trained with irregular frequency, and the data of two were lost. Thus, the final sample comprised 23 individuals in GP and 22 in GR. As inclusion criteria, the sample included elderly individuals who did not practice exercises regularly, who were receiving regular medical care, who underwent electrocardiogram, had medical clearance to practice moderate exercise, and had intact cognitive functions. Patients dependent on insulin and with decompensated heart disease were excluded from the study. 
Instruments
The volunteers completed a sociodemographic questionnaire and the Mini Mental State Examination (MMSE) (Almeida, 1988) . Baseline measurements of hs-CRP were performed and analyzed using nephelometry (a specific device that measures the turbidity is used and measures the diffraction [deviation] of light passing through a solution containing immune complexes).The results were classified according to recommended guidelines, i.e., low: < 1.0 mg/L, moderate: 1.0 -3.0 mg/L, and high: > 3.0 mg/L (Lakka et al., 2005) . The classification for the waist circumference has been recommended according to the degree of risk for cardiovascular disease: increased risk for females (abdominal circumference-AC >80 cm) and males (AC >94 cm) and very high risk for females (AC >88 cm) and males (AC >102 cm) (McArdle, Katch, & Katch, 2008, p. 799) . The cut-off points selected for body mass index -BMI were low weight (BMI <18.5), normal weight (BMI 18.5 to 24.99), overweight (BMI 25 to 29.99), and obesity (≥ 30.00), as recommended by the World Health Organization - WHO (2008) . A single trained evaluator carried out the anthropometric assessment. Abdominal circumference was measured with a flexible and inelastic tape (Medjet fiberglass tape), taking care not to be compression of tissues. The abdominal girth was measured in four distinct anatomical locations: umbilical level, and the smallest waist between the thorax and the hip; immediately above the iliac crests and at the midpoint between the iliac crest and the last rib. The measurements were performed at the end of the expiring time. Abdominal measurements were taken in duplicate and calculated their respective averages. When there was difference> 1 cm between the two measurements, a third measure was performed, being used the two closest values. The body mass index was calculated from the formula expressed in kg/m² (Vasques et al., 2009 ):
Procedures
The heart rate of the participants at rest was measured considering the heart beats per minute and maximum heart rate (MHR); it was found, according to the average maximum effort (10-RM), during the training session, that it was a moderate exercise (Polito & Farinatti, 2003) . The intensity of training was moderate. For that purpose, the maximum heart rate at 60 to 70% training was taken into account using the formula 220 minus the individual's age (McArdle et al., 2008, p. 901) . Heart rate was measured via a personal heart rate monitor, which was used between the last and next-to-last repetitions of the series during which the workload approached maximum strength.
The exercises used for the repetition maximum test were: femur arches and femur circles, circles with one leg, the hundred, swimming, stretching a leg, series of side elevation of the legs, mini squats against the wall/associate with arms and elastic bands, half pointe with one leg, sit/stand; 10 repetitions with interval of 30 seconds were performed between series. Measures of heart rate (HR) were taken in duplicate and had their averages calculated. When there were differences between the two measures, a third measure was performed, being used the two closest values. According Mcardle, Katch, and Katch (2008, p. 492 ) the error in estimating the maximum volume of oxygen (VO2max) percentage from the percentage of maximum heart rate (HR max) or vice versa, is equal to approximately 8%.
Therefore, simply monitoring your heart rate to estimate the stress for the year or percentage VO2max within the range of a given error is enough. In the elderly, most studies have reported that the concurrent training induced strength adaptations such as using two sessions per week of each modality (i.e., strength and endurance). However, three times per week of concomitant formation can result in an interference effect in this population. Furthermore, the course of strength development over a period of time, the concomitant formation can be influenced by the frequency of training per week. These authors showed that after 16 weeks of training, similar gains of lower body strength were observed, suggesting that a minimum weekly frequency of concurrent training can promote an ideal stimulus for strength gains in previously untrained elderly (Calle & Fernandes, 2010) .
According to Mcardle et al. (2008, p. 525-528) , the purposes of resistance training for seniors, focus on maintaining and if possible increasing muscle strength and endurance, in order to improve the overall health and profile of physical fitness. Thus, the unique series of diversified exercises are recommended to be performed between 8-15 maximum repetitions (MR) in a minimum of twice weekly. The power training should apply the strategy capable to improve muscle strength, besides including lighter loads, and should be performed in a more rapid contraction speed, by using periods of rest 2-3 minutes between sets.
The protocols were divided into stages performed for 60 minutes twice per week for a total of 20 weeks. The materials used in the resistance exercise programme were weights, ankle weights, mats, and chairs. For the Pilates mat based exercises programme, elastic bands, mats, and chairs were used. The exercises included the following activities:
Resistance exercise protocol
Elongation and strengthening of the following muscle groups were performed: extensors and flexors of the knees, ankles, elbows, shoulders, and hips; hip and shoulder abductors and adductors; shoulder lateral and medial rotators; and abdominals.
Stage 1 (two weeks): Open kinetic chain exercises were performed without additional load in series of 10-RM with three-second contractions (c-03) and relaxations (r-03).
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Stage 2 (six weeks): Open kinetic chain exercises with 1-kg weights and ankle weights in series of 10-RM, c-03, and r-03. Stage 3: Open and closed kinetic chain exercises with 1-kg weights and ankle weights and abdominal strengthening exercises were performed in series of 10-RM, c-03, and r-02; at the end of each series, 10-RM of rapid movements of small amplitude were added. Stage 4 (six weeks): Open and closed kinetic chain exercises with 1-kg weights and ankle weights and abdominal strengthening exercises in series of 10-RM, s-03, and r-01. At the end of each series, a 1-RM contraction and c-10 was added.
Pilates mat based exercises protocol
Stage 1 (two weeks 10-RM): Training in the basic principles of the Pilates method took place, with dissociation exercises to preserve and gain mobility and flexibility in the limbs and exercises to strengthen the limb muscles and stabilise the spinal column. Supine decubitus: Three-dimensional diaphragmatic breathing, dissociation and stabilisation of the scapulae, arm circles, recruitment of the pelvic floor, pelvic positioning, recruitment of the transverse abdominal muscle, hip loosening, supine scapular mobilisation, and preparation for breast swimming. Sitting: Femur arcs and circles, scissors with the arms, foot beating, and arm circles. Stage 2 (six weeks; 10-RM): Sitting: Elongations of the upper and lower limbs and paravertebral muscles, foot beating, femur arcs and circles, and sitting down/rising up. With the elastic band: scissors with the arms, arcs with the arms, horizontal abduction and adduction of the shoulders, brachial biceps movements, lateral and medial rotators of the shoulder, brachial triceps, large dorsal movements, and abduction and adduction of the hips. The series of abdominal exercises on the ground (stages 2, 3 and 4) were performed without breaks, in order to maintain the elevated heart rate within the parameters of moderate exercise (60-70%).
Statistical analysis
The independent active variable investigated was nature of treatment intervention (Ground Pilates exercises and resistance exercise). The dependent variables were hs-CRP level BMI, and AC. Missing data was analysed for assessment of selection bias (data presented separately). The statistical analysis employed parametric and nonparametric tests, which were chosen based on graphical and statistical analysis (ShapiroWilk test, considering the reduced sample size). Tests were held to compare (post -pre)-intervention variation and group difference (Pilates vs. resistance exercise). The correlation between continuous outcome variables was assessed using Spearman's coefficient of correlation. All data was analysed with ® IBM SPSS software Version 17.0 and p-values lower than 5% (p < 0.05) were considered statistically significant. Table 1 describes the demographic and clinical characteristic of sample at baseline. The sample consisted of elderly patients with average age of 69.5 ± 4.5 (GP) vs 69.3 ± 5.5 (GR); being 78.3% of females (GP) vs 86.4% (GR) and 21.7% of males (GP) and 13.6% (GR). These individuals had the BMI of 25.7 ± 3.9 in GP and 26 ± 5.6 in GR. Female abdominal circumference over 88 cm represented 94.4% in the GP and 68.4% in the GR. The serum levels of hs-CRP were high (> 3) in 52.2% vs 54.5% in the GP in the GR, and moderate (1-3) in 47.8% in the GP and 45.5% in the GR. It has been shown that the Pilates mat based exercises was more effective than resistance exercise in reducing AC (p = 0.004) and BMI (p = 0.007) ( Table 2 ).
RESULTS
In table 3 the result shows that there was no difference between the GR and GP methods, regarding the reduction of the levels of hs-CRP (p = 0.158). Table 2 Comparison of difference (post -pre)-intervention for BMI and AC All results are presented as mean ± standard deviation. a Independent sample t test comparing differences (post-pre)-intervention between GP and GR In table 4 it can be observed that the participants exhibited an average heart rate of 135.5 bpm in the Pilates mat based exercises sessions, which corresponded to 74% of the maximum rate, and 134 bpm in the resistance exercise sessions, which corresponded to 72% of the maximum rate. Table 4 Heart rates of all participants during Pilates mat based exercise and resistance exercise sessions
Pilates
Resistance exercise Average heart rate 125.4 ± 12.8 114.1 ± 19.3 Average percentage of maximal heart rate * 74.2 ± 4.7 72.4 ± 8.7
All values presented as mean ± standard deviation * Maximal heart rate as measured during repetition maximal testing Figure 2 . Comparison of hs-CRP (mg/L) before and after intervention in GP and GR. Difference is calculated as value (post -pre)-intervention and is presented as mean ( 95% confidence interval). P-value as calculated by paired t-test. Figure 2 states the comparison of hs-CRP (mg/L) before and after intervention in GP and GR. It demonstrates that there was a trend in GP towards reduction of hs-CRP levels (P = 0.071).
When comparing abdominal circumference before and after intervention in GP and GR (figure 3) it can be observed a significant reduction in GP (p = 0.001) and GR (p = 00:26). 
DISCUSSION
In the present study, it was demonstrated that the Pilates method was more effective than resistance exercise in reducing abdominal circumference and body mass index in the elderly when compared to resistance exercise. It was also shown there was no significant reduction of hs-CRP in both groups, however, Pilates group had
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a tendency to decrease in this variable. It was also revealed a positive correlation between the reduction of AC and BMI post intervention. The existence of correlation between BMI and abdominal circumference in this study corroborates some works described by Blauth, Lara, Wagner, and Reichert (2008), and Licastro et al. (2005) , which point to the existence of significant association between obesity and protein measurements.
Based on the findings of the review study performed by Calle and Fernandes (2010) , the combination of strength and endurance training (ie, concurrent training) conducted in moderate volume and moderate to high intensity in older populations is the most effective way to improve both neuromuscular and cardiorespiratory functions. The authors believe that long term endurance training can reduce the basal levels of cytokines. This is important because certain cytokines play a role in glucose metabolism. In addition, exercise interventions that include strength training should be prescribed to frail elderly in order to improve the general physical condition of this population and to prevent disability. Mavros et al. (2014) , conducted a randomized study, being demonstrated by linear regression that the increase in muscle mass after progressive resistance training was associated with reductions in hs-CRP, indicating that the increase in lean body mass with anabolic exercise can potentially mediate reductions in systemic inflammation. Until recently, hs-CRP was believed to be produced exclusively by hepatocytes, i.e., in response to circulating interleukin-6 (IL-6) adipose. However, production of hs-CRP within the visceral and subcutaneous adipose tissue has also been reported. Thus, hs-CRP reductions in circulation can be influenced either directly or indirectly by the reduction of adipose tissue. In the study by Kim et al. (2014) , it was shown that after Pilates training by young people, held for 60-70 minutes over a period of 8 weeks, body mass index decreased in both control groups, but with no significant difference. Thus, it is considered that it is necessary to develop a Pilates exercise program for de purpose of reducing obesity and improvement in lipid metabolism. Lin et al. (2010) investigated the correlation between us-CRP level and body fat percentage in men. Individuals aged 40 to 88 years old were investigated, and high levels of us-CRP correlated with adiposity in both men and women. The authors believe that this correlation is most likely due to the production of the interleukin IL-6 by the adipose tissue, although this variable was not assessed in the present study. Recent studies by Lin et al (2010) and Licastro et al (2005) indicate that IL-6 is also produced by adipocytes in vivo proportionally to individuals' lipid mass. Therefore, excess adiposity might increase IL-6 expression and, consequently, hs-CRP levels. Thus, an increased level of hs-CRP associated with obesity might not be related to a strong inflammatory state. In addition, us-CRP level has been strongly correlated with the risk of cardiac events, reduced physical functioning, and other comorbidities in the elderly. Sasaki et al. (2007) reported that metabolic disorders, including hs-CRP levels, represent the main factors that must be monitored in central obesity. Currently, most countries exhibit a high prevalence of obesity independent of age, which might cause several health problems, as discussed above. This increase in health problems could result in greater public health costs and an increase in comorbidities, thus reducing the functionality of the elderly and triggering other bodily disorders. Thus, controlling the hs-CRP levels in individuals with increased abdominal fat might represent an efficient approach to reducing atherogenic and cardiovascular risk.
According to Nicklas and Brinkley (2009) , physical training is associated with adaptations in the skeletal muscle and immune cells, which may contribute to the lower levels of inflammatory biomarkers observed in physically active individuals. However, the inflammatory response is a complex phenomenon, and research has not elucidated which inflammatory biomarkers are the most important indicators of the effect of physical activity on the inflammatory state. Stewart et al. (2007) performed a comparative study of the influence of a 12-week resistance training program combined with aerobic training on hs-CRP and inflammatory cytokine levels in elderly and young individuals. The serum hs-CRP levels decreased with training in the inactive groups but did not differ in the active groups after training. In these two studies, the exercise programme combined strength and aerobic training and was associated with a significant reduction in hs-CRP levels; however, the duration of intervention was different, and the intensity and number of weekly sessions were not reported. The techniques used in the investigated treatments combined aerobic exercise with strength training, making it difficult to establish the efficacy of a particular method.
Another aerobic exercise programme was adopted in Lakka et al. (2005) study of healthy sedentary adults, who participated in a 20-week training session on cycle ergometers that were individualised according to the participant's heart rate and oxygen consumption ratio. The authors found that the hs-CRP level decreased by approximately 1.3 mg/L in individuals with high baseline levels (>3.0 mg/L). It is worth noting that cycle ergometers represent an exercise method that both promotes a cardiovascular response from the aerobic exercise and strengthens the lower limb muscles. Therefore, this method might also combine strength and aerobic training.
A study by Campbell et al. (2008) investigated the effect of moderate-intensity aerobic exercise for 12 weeks on the serum hs-CRP levels of previously sedentary men and women aged 40 to 75 years old, with BMIs of 29.9 and 28.7, respectively. In that intervention study, which used aerobic exercise alone, the serum hs-CRP levels did not decrease.
According Cadore, Pinto, Bottaro, and Izquierdo (2014) , subjects performed three training sessions a week, unlike previous studies, which performed two sessions per week (ie -30%). The authors showed that a frequency of three times a week did not promote higher strength gain in healthy and well-trained elderly individuals in comparison to two times per week (22 vs. 20% respectively). These authors suggested that for elderly subjects, previously trained twice a week can be an ideal weekly frequency to increase muscle strength. Another factor related to Ground Pilates exercises which can influence the magnitude of strength adaptations in the elderly is the intra-session exercise sequence. In our study we opted for a frequency of twice a week, and during the sessions of ground Pilates protocol, the ground abdominal exercises were practiced continuously, so that it was maintained at elevated heart rate within the parameters of moderate exercise (60-70%).
According to McArdle et al. (2008) , the heart rate can be used to estimate energy consumption; recent studies have shown that heart rate and the oxygen consumption, and consequently the energy consumption, exhibit linear correlations with a wide scope of aerobic exercises. In addition to oxygen consumption, other factors that also influence the heart rate response to exercise include body posture, the exercised muscle groups, whether the exercise is continuous or intermittent, and whether the exercise is static or dynamic. Higher heart rates occur during upper limb exercises and when the muscles act statically. In the present study, all of the exercises performed in the Pilates mat based exercises protocol included contraction of the abdominal oblique and transverse muscles, pelvic floor muscles, and the multifidus and stabilisers of the shoulder girdle, which suggests that GP experienced a greater energy expenditure compared with GR.
The limitation of this study was not having found in the current literature studies on Pilates method or on markers of inflammation in the elderly. We also included the evaluation of the metabolic expenditure that was only made based on the measurement of heart rates. Moreover, another aspect that limited the present study was to control the frequency of the participants in the exercise sessions, who have given up or were unable to continue the training program for various reasons.
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In the present study, it was demonstrated that the Pilates method was more effective than resistance exercise in reducing abdominal circumference and body mass index, when compared to resistance exercise. It was also shown that there was no significant reduction of hs-CRP in both groups. However, in the Pilates group there was a tendency to decrease within this variable.
